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AUDREY for Next Generation First Responder Program
(Assistant for Understanding Data through Reasoning, Extraction, & sYnthesis)
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ΧKeep them safe

ΧKeep them healthy

ΧMake IoT simple

ΧMake communication reliable

ΧTurn data into intelligence

ΧSupport decision making

ΧImprove performance

ΧEnable collaborations



Emergency Responder Protection Problems

ÅEstimated emergency vehicle accidents in the United States costs 
$35 billion annually1

ÅFatalities caused by collisions are 4.8 times higher for emergency 
responders than the national average1

ÅPolice officers have roughly doublethe rate of motor vehicle crashes 
per million vehicles driven as the general public2

ÅDigital Alerting has shown great promise for avoiding roadside 
collisions for limited situations

1  https://www.fettolawgroup.com/Personal-Injury-Blog/2018/March/Statistics-on-Emergency-Vehicle-Accidents-in-the.aspx
2  https://www.arnolditkin.com/personal-injury-blog/2018/february/statistics-on-emergency-vehicle-accidents-in-the/

https://www.fettolawgroup.com/Personal-Injury-Blog/2018/March/Statistics-on-Emergency-Vehicle-Accidents-in-the.aspx
https://www.arnolditkin.com/personal-injury-blog/2018/february/statistics-on-emergency-vehicle-accidents-in-the/


Congressional Appropriations ACT FY2020
ÅάΧup-to-date information about dynamic conditions on roads can help drivers navigate more safely and efficiently. It is 

essential that technologies and physical protections, such as close range digital alerting and movable barrier systems, be 
incorporated in order to ensure that public safety, fire, police, EMS, utility, towing, construction, and roadside maintenance 
crews are safe while performing their duties. The Committee provides $5,000,000 for grants, pilot program activities, and 
innovative solutions to evaluate driver behavior with technologies and moveable barriers that protect law enforcement, 
first responders, roadside crews, and others while on the job. A portion of this funding should be used for field testing of 
these technologies. Upon completion of these studies, the Department shall provide a report to the House and Senate 
Committees on Appropriations summarizing its resultsΦέ

Åάactivities (grants, pilot projects, and innovative solutions) to 
evaluate driver behavior to technologies that protect law 
enforcement, first responders, roadside crews and others while on 
the job.ò

Åñgrants, pilot programs, and innovative solutions for field testing 
of technologiesand moveable barriers that protect law 
enforcement, first responders, roadside crews, and others on the 
job. ò
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Key Questions TruePALProject Will Try to Answer
ÅCan an AI system like AUDREY / TruePALimprove 

emergency responder protections for drivers and 
roadside workers/pedestrians?
ÅCan TruePALprovide 360-degree, around-the-block, and 

down-the-road situational awareness? 
ÅCan TruePALhelp distracted emergency responder drivers to 

avoid accidents?
ÅCan TruePALprovide roadside workers with advanced 

warnings of impending accident?

ÅWhat are the user behaviors toward such an AI system? 
ÅWill emergency responders trust an AI decision support 

systems like TruePAL?
ÅWill emergency responders trust an AI system if the system 

can explain the suggestions and learn from previous mistakes?

ÅCan TruePALhandle tough law enforcement problems?

ÅLong Term Goal/Questions:
ÅCan a trusted and explainable AI learning system such as 

TruePALbe incorporated into future level 4 and level 5 
autonomous vehicles to provide broad-area contextual 
situational awareness to improve the efficiency and the trust 
worthiness of the vehicle?

* U.S. Bureau of Labor Statistics



TruePALDraft Use Case

Å Police, Medical, Fire, Wrecker multi-

agencies on the way to accident 

scene - TruePAL assist first responder 

drivers to cross the intersections.

Å TruePAL provides 360 degree 

situational awareness and warns 

vehicles of potential collision crossing 

the intersection.

Å TruePAL keeps an accurate count of 

the first responders and provide 

situational awareness on scene.

Å TruePALlooks up the truckôs permits 

and transmits information to the 

relevant actors about hazardous or 

flammable materials. 

Å TruePAL guides the first responders to prioritize first aid and to perform correct procedures, etc. . .

Multi-Agency response to a big rig 
overturn incident:



Laboratory Police Vehicle Cockpit Simulator



TruePALObjectives: 
Å[ŜǾŜǊŀƎŜ Wt[Ωǎ ǎǘŀǘŜ-of-the-art AUDREY AI technology to evaluate first responder 

use of Trusted Autonomy (TA) and explainable AI (XAI) technologies that can 
produce explainable recommendations to time critical first responder operations.  

ÅImplement the XAI/TA technologies to support safe first responder operations in 
and around active traffic. 

ÅIntegrate the sensors and instruments in a vehicle, intelligently fuse and analyze 
diverse data from native (onboard) sensors and the cloud, and provide needed 
actionable information to first responders with an appropriate human interface.  

ÅThe goal is to help first responders focus on their mission and reduce the number 
of crashes involving emergency response vehicles in-route and on-site 

ÅProviding first responders with on-demand response capabilities to meet mission 
needs. 

ÅThe field operational tests in Phase 1 will be designed to demonstrate, and refine 
the concept of employing AI to assist the vehicle operator in a manner that  
reduces the risk of a crash.  

ÅPhase 2 will entail further field operational tests to measure and evaluate the 
effectiveness of the final prototype system.



High Priority Use Case (1 of 2)
Use case Capability Requirements TruePALTechnology Solutions TruePALPhaseI Demo Scenario

Police, Medical, Fire, Wrecker multi-

agencies on the way to accident scene 

- TruePAL assist first responder drivers 

crossing intersection

Detect the speed of a first 

responder and their distance 

from an intersection, potentially 

categorize intersection's risk 

level, and assess the appropriate 

speed of approach. Then warn 

drivers if they are approaching 

the intersection at a reckless 

speed.

Deep neural network, machine 

vision, object detection (vehicle, 

people, signs, lane marking, 

obstacles, etc.), 360-degree 

situational awareness, intention 

analysis, scenario classification 

AI, GPS, OBD II, History on 

current location-heading (previous 

crash/accident rate, fatalities), AI 

analyze the environment in the 

intersection.

Use CARLA simulation environment to simulate real-time 

interactive actions:  Police, EMS, Fire, Wrecker multi-

agencies rush to the incident scene

TruePAL: Detects the locations and speeds of the FR 

vehicles, TruePAL app shows the GPS locations of related 

vehicles in a map 

Police and EMS approach an intersection at the same time 

from different directions

TruePAL: performs situational awareness in the intersection, 

analyzes the traffic pattern, determines the risk factors 

based on the nature of the incident, gives warning to FRs to 

cross intersections safely.  

TruePAL: detects the reckless driving speed of the FR 

vehicle,  analyze the traffic patterns in the intersection, 

warns the FR drivers to avoid a potential crash.

Police and HERO unit are responding 

to the same incident, and arriving to 

the same intersection simultaneously. 

Warn both vehicles of potential 

collision.

Resolve potential conflicting 

routes between units en route, 

assess approach to intersection 

and remind drivers if not in line 

with police department policy.

Automatic target recognition, 

explainable artificial general 

intelligence, communication to 

server via cellular data

As first responder vehicles arrive, 

TruePAL keeps an accurate count of 

the number of first responders on 

scene, the locations of their vehicles, 

and the vehicles around them, 

providing mutual awareness of each 

officerôs location and global awareness 

to the Incident Commander. A log of 

arrivals and locations is kept for future 

reporting and after-action review.

Count number of first responders 

on scene

GPS on cellphone tracking -

vehicle & person, check GPS 

accuracy

FR vehicles arrive at the incident scene.  TruePAL tracks 

and counts the number of first responders and vehicles, 

displays the locations of the first responders and vehicles, 

logs the arrival time and location (given GPS, cellular).   

TruePAL draws a geo-fence perimeter around the incident 

scene. (Either automatically based on department policy ex: 

50 - 150 ft around accidents, or manually from dispatcher or 

first on scene)

Location of vehicles
GPS on cellphone tracking -

vehicle & person



High Priority Use Case (2 of 2)
Use case Capability Requirements

TruePALTechnology 
Solutions

TruePALPhaseI Demo Scenario

As information about the truck is available 

(from the license plate), TruePAL looks up 

the truckôs permits and transmits 

information to the relevant actors about 

hazardous or flammable materials. 

Computer vision can also read the fire 

diamond on the back of the truck.

License plate reading Optical character recognition Police officer takes a picture of the truck license plate on scene

TruePAL: detects license plate characters and extract relevant 

information, displays information on cellphone screen (interface 

with existing license plate reader)

Police officer takes a picture of the truck hazard sign

TruePAL: detects the image/characters of the hazard sign and 

extract relevant information from database, display information on 

cellphone screen

Hazard sign reading
Object detection, optical 

character recognition

Look up the truck's permits 

and send information

SQL database search, AGI, and 

MQTT, look for truck previous 

history

TruePAL gives the first responders the 

ability to prioritize first aid and perform the 

correct first aid procedure.  TruePAL should 

be able to guide first responders through 

checklists that they need to work through 

when at a scene.   TruePAL walks FR 

through the steps as the scene evolves.

Phase 1: ask TruePAL 

agent about gunshot 

wound, chest pain next 

steps, TruePAL agent 

answers first aid

Phase 2: extract ECG, heart 

rate, TruePAL agent 

suggests first aid

Computer Vision, heads up 

display, voice recognition, AGI, 

natural language processing, 

context based database search

Police officer found a person with chest pain, talks to TruePAL 

agent

Police 1: "TruePAL, a man, 40 years old, on scene appears not to 

be breathing, not moving, not responding to any stimulation"

TruePAL detects speech, identify cardiac arrest, search database, 

and outputs suggestion

TruePAL: " Place the heel of your hand on the breastbone at the 

center of the personôs chest. 

Place your other hand on top of your first hand and interlock your 

fingers. Using your body weight (not just your arms), press 

straight down by 5-6cm on their chest. Repeat this until the 

ambulance arrives."

TruePAL tell FRs the ETA of other FRs still 

on route.  TruePAL system works on a 

request and guidance basis.  Pull Request 

System, get the data when you need it.

Use cellular connection and 

GPS routing from FR to 

relay ETA

GPS on cellphone APP, AGI, 

natural language processing, 

context based database search 

Police officer: "what's my (or other first responders') ETA?" 

TruePAL: using GPS location and traffic information, provide ETA 

(HAAS Alert, Waze/Google maps)

TruePAL provides FR drivers alerts about 

the proximity of FRs on foot and vice versa.

Situational awareness 

among first responders and 

vehicles

GPS on cellphone, 

geolocalization of each TruePAL 

agent

TruePAL: provide proximity alert of other first responders and 

vehicles.  Cellular network, optional local mesh network.



Proposed Project

ÅPhase I: 12 months
ÅDesigned TruePALto demonstrate and refine the concept of employing AI to assist 

the vehicle operators in a manner that  reduces the risk of a crash.

ÅPhase II: 12 months
ÅField operational tests of to measure and evaluate the effectiveness of the final 

TruePALprototype system. 
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AUDREY for Next Generation First Responders

ÅJPL unique approach to AI
ÅCombining symbolic reasoning with visual & auditory 

information 
ÅDNN recognition of visual & audio signals
ÅSend the ID and confidence level of each object/speech 

to reasoning engine for further processing
ÅPerform further image/speech ID per instructions from 

reasoning engine

ÅDNN extracts features from multi-mode sensory 
CCTV/body cameras /microphones/walkietalkies.  
ÅLearn & Identify critical objects from the visual 

sensors
ÅCCTV cameraςperson, gun, etc.
ÅBody camera ςsigns, door, window, etc.
ÅBody camera/IR sensor - Flashover fire detection and 

warning
ÅMicrophone ςconversations between firefighters & 

command center
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Development of AI Assistants in DHS Applications 

ÅJPLDLhas tested and demonstrated the technology capability 
of Specialized AI Assistants
ÅGrand Co.: Assistant to 911 Call Centers  
ÅCollect and analyze voice/text/video data

ÅProvide fire detection and first responder vital sign monitoring

ÅSacramento Cosumnes Fire Dept.: Assistant to Fire Fighters  
ÅDetect and analyze fire/smoke, predict flashover

ÅHarris Co.: Assistant to HAZMAT team 
ÅDetect and track person in water, transcribe intercom communications

ÅHastings Co.: Assistant to Paramedics  
ÅAutomate Patch Form transcription

ÅVerify medicine bottles

ÅCommunicate with Doctors

ÅMonitor and verify procedures, guide the shortest path to hospital


